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(54) Probe card for high temperature application 

(57) Probe card is a part which is incorporated into 
a probing equipment to test finished IC chips, This card 
is customarily mounted with a plurality of probes, very 
fine needle and generally bent, and each probe is dis- 
posed so that its front end may pinpoint to a pad of an 
IC chip of interest. In performing the probing test, a most 
important condition is to keep the probe contact pressure 
on the pad of an IC chip at a constant position during 
measurement time, but in performing such at a high tem- 
perature, heated IC chips radiate the probe card and 

FIG./ 



thereby positional deviation of the contact point is caused 
by heat expansion of the probe card and hence the con- 
tact pressure may change. The invented probe card 
employs a ceramic material in fabricating the probe card 
for possessing a very low expansion coefficient or for 
possessing an equivalent coefficient value to the IC chip 
or wafers, thereby the positional deviation", .of the probe 
contact is avoided and other devices to cope with diffi- 
culties caused by performance at a high temperature are 
disclosed. 
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Description 

Field of the invention 

The present invention relates to a probe card to 
inspect the objectives of interest which are kept at a high 
temperature. The probe card is a part which is incorpo- 
rated into a probing equipment (prober) to test finished 
IC chips. U. S. Patent 5134365 is a reference to know 
what is the probe card, and the present invention is new 
development from such patented invention. 

Description of the Related Art 

A conventional probe card for high temperature 
application will be described with reference to Fig. 13. 

As shown therein, a wafer 600 is placed on a wafer 
holder 700 which includes a built-in heater 710, and 
inspection of LSI chips (broadly IC chips) at a high tem- 
perature is performed with use of a probe card for high 
temperature application while the wafer 600 is heated 
about at 80 to 160 °C. 

The conventional probe card for high temperature 
application includes a print board 300 having a wiring 
pattern 310 and a probe 100 mounted on the print board 
300. Generally the print board 300 is made from glass 
reinforced epoxy resin and structured with multiple layers 
to accept many probes. 

Further, provided on the upper side of the print board 
300 are connector ends 320 connected with the wiring 
pattern 310, and a via hole 210 is provided penetrating 
the print board 300 for connecting the wiring pattern 310 
with the rear end of the probe 1 00. 

Each probe 100 is secured to the print board 300 by 
a retainer 240 made of ceramic material on the under 
side of the print board 300, that is, on the surface oppos- 
ing to the upper face of the wafer 600 where LSI chips 
(broadly IC chips) 610 are exposed. Such retainer 240 
has a slope face 241 so that the probe 100 is attached 
at a straight midportion thereof by epoxy adhesive resin 
270, and the rear end of the probe 1 00 is connected with 
the wiring pattern 310, in turn, with the connector ends 
320 penetrating the via hole 210, wherein details of the 
interconnection therewith are not described or abbrevi- 
ated here. The pointed front end, that is, contact portion 
1 10 of the probe 100 is bent to point downwardly and is 
positioned for the contact portion 110 to pinpoint or to 
align accurately to a pad 61 1 of the LSI chip 610. 

However, problems as below have been found with 
the conventional probe card for high temperature appli- 
cation as described. At the time of start of inspection or 
measurement, the probe front edge is accurately aligned 
and contacted with a pad 611 of the LSI chip 600 
(although Fig. 13 does not show the contacted status) 
when the wafer 600 is heated and the board 300 is cold 
or at ambient temperature, but during the operation, the 
board 300 expands due to radiation from the wafer 600 
or chips 610 lying under so that a contact point deviates 
and thereby reliable measurement on electrical charac- 



teristics of the chip 6 1 0 can not be carried out or become 
difficult. 

The present invention is directed to at least alleviat- 
ing such difficulties as described and offers a probe card 
5 which may be free from the positi nal deviation during 
the measurement at a high temperature. 

Summary of the Invention 

io A first aspect of the present invention relates to a 
probe card for high temperature application wherein 
objectives of interest are measured of electrical charac- 
teristics in a heated condition without difficulties related 
to positional deviations due to deformation of the print 

is board and with accuracy. Particularly, the probe card of 
the present invention comprises: a probe for contacting 
a pad of an objective of interest, a ceramic board for 
mounting the probe, a print board having a wiring pat- 
tern, a means for maintaining a space between the print 

20 board and the ceramic board, an interconnector for con- 
necting the wiring pattern with the probe. Therein the 
space between the print board and the ceramic board is 
available for air ventilation to cool so. as to resist to a 
uprise in the temperature. 

25 A second aspect of the present invention relates to 
a probe card for high temperature application wherein 
the ceramic board is made of a material having nearly 
the same thermal expansion coefficient so that the defor- 
mation or thermal expansion of both the objective of 

30 interest and the ceramic board become equivalent so as 
to minimize a positional deviation of the probe, thus, to 
attain accurate measurement. 

A third aspect of the present invention relates to a 
probe card for high temperature application wherein the 

35 interconnection for connecting the wiring pattern with the 
probe includes an electrical lead between the front end 
of the wiring pattern and the rear end of the probe so as 
to provide for accurate measurement. 

A fourth aspect of the present invention relates to a 

40 probe card for high temperature application wherein the 
interconnection for connecting the wiring pattern with the 
probe includes a film of anisotropic electroconduction 
which is laid to bridge or fill the space between the print 
board and the ceramic board so as to direct the electro- 
ns conduction therebetween. This means dispenses with 
wiring work for the connection, in turn, saving of effort in 
manufacture. 

A fifth aspect of the present invention relates to a 
probe card for high temperature application wherein the 

so interconnection for connecting the wiring pattern with the 
probe includes a spring pin, whereby soldering is needed 
only at one contact spot thereof with the print board or 
ceramic board, in turn, saving of effort in manufacture. 
A sixth aspect of the present invention relates to a 

55 probe card for high temperature application wherein the 
probe retainer made of a thermally durable material is 
mounted on the ceramic board to hold the probe at its 
straight midportion so as to stand against a high temper- 
ature atmosphere and to avoid deformation or positional 
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deviation of the retainer, in turn, to avoid positional devi- 
ation of the probe. 

A seventh aspect of the present invention relates to 
a probe card for high temperature application wherein 
the ceramic board comprises a ceramic central board 
and an non-ceramic outer board to support the central 
board, and the central board is made thinner than the 
outer support board. Whereby an amount required to 
mold a ceramic product with high cost is saved as a 
whole, in turn, cost saving. 

An eighth aspect of the present invention relates to 
a probe card for high temperature application wherein 
the central ceramic board is mounted with a probe and 
an interconnection. Whereby accurate measurements 
are permitted without positional deviation. 

A number of embodiments of the invention will now 
be described by way of example only, with reference to 
the accompanying drawings in which: 

Fig. 1 shows a schematic sectional view of a probe 
card belonging to a first embodiment of the present 
invention. 

Fig. 2 shows an enlarged portional view in section 
of the probe card as shown in Fig. 1 . 
Fig. 3 shows a schematic perspective view of the 
probe card belonging to the first embodiment with a 
quarter sector cutaway. 

Fig. 4 shows a schematic sectional view of a probe 
card belonging to a second embodiment of the 
present invention. 

Fig. 5 shows a schematic sectional view of a film of 
anisotropic electroconduction which is included in 
the second embodiment. 

Fig. 6 shows a schematic perspective view of the 

probe card belonging to the second embodiment 

with a quarter sector cutaway. 

Fig. 7 shows a schematic sectional view of a probe 

card belonging to a third embodiment of the present 

invention. 

Fig. 8 shows a schematic perspective view of the 
probe card belonging to the third embodiment with 
a quarter sector cutaway. 

Fig. 9 shows an exploded schematic perspective 
view of the probe card belonging to the third embod- 
iment as viewed at a looking up angle. 
Fig. 10 shows a sectional view of another embodi- 
ment of an interconnection which comprises a 
spring pin in the concept of the third embodiment. 
Fig. 1 1 shows an exploded schematic perspective 
view of the probe card belonging to the third embod- 
iment which includes a spring pin, as viewed at a 
looking down angle. 

Fig. 1 2 shows a schematic sectional view of key por- 
tions of a probe card belonging to another embodi- 
ment of the present invention featuring a denser 
equipment of probes. 

Fig. 1 3 shows a schematic sectional view of key por- 
tions of a conventional probe card for high temper- 
ature application. 
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Description of the Embodiments of the Present Invention 

In the following, the description will proceed with ref- 
erence to the drawings, wherein a like numeral indicates 

5 a like part throughout all the drawings. 

The first embodiment is shown in Figs. 1 to 3 wherein 
a probe is indicated by the numeral 1 00. A piece of probe 
is a fine needle with one (front) end pointed and is bent 
at a point proximate to the front end 110, and each probe 

io is secured to the under side of a substrate board 200 
made of a ceramic material (in the following, 200 is 
named the ceramic board) so that the front end 110 
points downwardly to a pad 61 1 of an LSI chip (broadly 
IC chip) 610. The LSI chips 610 are arranged on a wafer 

is 600 and exposed upward so that each pad 61 1 takes a 
position right under the front end 1 10 of each probe 100 
as noted. The wafer 600 is placed on a wafer holder 700 
which includes a built-in heater 710. 

The numeral 240 indicates a retainer to fix the probe 

20 front end 110 on a slope face 241 with use of a heat dura- 
ble adhesive 250, for example epoxy adhesive or frit 
glass for sealing at low temperatures. These example 
adhesives are also available to fix the retainer 240 or the 
spacer 400. The numeral 300 indicates a print board 

25 which is held at a superposed position by spacers 400 
with a space above the ceramic board 200, wherein this 
intervention of the ceramic board 200 between the print 
board 300 and the heated wafer 600 constitutes a barrier 
to direct heat radiation upward from the wafer 600. The 

so ceramic board 200 is preferably made from a ceramic 
material having an expansion coefficient equivalent to 
that of the wafer 600, for example zircon. 

The print board 300 is typically made of multiple lay- 
ers of glass reinforced epoxy resin wherein each layer 

35 includes the wiring pattern for the source or signal circuit. 
The numeral 310 indicates a wiring pattern having con- 
nector ends 320. The wiring pattern 310 leads into a via 
hole 310a of the print board 300 and penetrates a via 
hole 210 of the ceramic board 200 to connect with the- 

40 probe rear end at the under end of the via hole 210 or 
on the under side of the board 200. The numeral 510 
indicates an interconnector for connecting the wiring pat- 
tern 310 with the probe rear end. of which details will be 
described later. The numerals 220, 330 indicate open- 

45 ings, best seen in Fig. 3, provided at a central portion of 
the ceramic board 200 and the print board 300 for visual 
observation by operators. These openings 220, 330 are 
not requisite. The numeral 230 is a hole available for 
mounting the ceramic board 200 to a frame or prober 

so (probing equipment) (not shown). 

Rg. 2 shows an assembly including the interconnec- 
tor 510, in a form of lead wherein the number 31 1 indi- 
cates an end of the wiring pattern 310 which fills the via 
hole 310a, and 211 indicates a metal plating inside the 

55 via hole 210. A spot area (unnumbered) with dots indi- 
cates solder mass. The interconnector 510 has one end 
soldered on the end 31 1 and has other end inserted into 
the cylindrical plating area, and the probe rear end 
(unnumbered) is soldered in contact with the plating 211. 
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Thus an interconnection device is attained. However, 
such modification is available as the interconnect 510 
is made long enough to reach the under side of the 
ceramic board 200 and the plating 211 is dispensed with 
and the interconnect 510 is directly soldered in contact 
with the probe rear end. 

As for Fig. 3, it is assumed that what is shown by this 
figure will be understandable by description so far with 
ordinary knowledge possessed by persons in the art. In 
the following, functions of the first embodiment will be 
described. 

When the measurement at a high temperature 
starts, heat radiation arising on the wafer holder 700 or 
the wafer 600 is conveyed to the probe card assembly, 
that is, to the under side of the ceramic board 200, and 
in turn, to the print board 300. Therein the ceramic board 
200 has so minor expansion coefficient that at a temper- 
ature from 80 to 1 60 °C, the ceramic board 200 has little 
expansion. On the other hand, the print board 300 has 
somewhat expansion under effect of such temperatures. 
But the probes 100 are secured to the ceramic board 
200, instead of the print board 300, so that expansion of 
the print board 300 has minuscule or insignificant effect 
to positions of the probe front ends 110. Thus the probe 
front ends 1 10 are made free from positional deviation 
in the case of the probe card for high temperature appli- 
cation of the present invention. 

Next, the second embodiment will be described with 
reference to Figs. 4 to 6, wherein matters similar to those 
described above will be abbreviated and the following 
description will be concentrated on matters new or dif- 
ferent from above. 

The second embodiment substantially differs from 
the first embodiment in the points of an interconnection 
device for connecting the wiring pattern 310 with the 
probe 100, and a means mounted on the ceramic board 
200 to hold the print board 300 with a space from the 
ceramic board 200. 

Referring to the interconnection device, an aniso- 
tropic electroconductive film 520 is applied in the second 
embodiment. The anisotropic electroconductive film 
520, as shown in Fig. 5, includes a base film 521 made 
of thermally durable material having somewhat resil- 
iency, for example polyimide, with electroconductive 
lines (thin fibers) 522, for example aluminum, penetrating 
through the base film 521 with equal density over the sur- 
face area of the base film, wherein preferably each head 
of the line is gold plated to have enhanced electrocon- 
duction in contact. In assembling this anisotropic film 520 
into the probe card system, the anisotropic film 520 
angled the lines 522 standing or vertical is placed on the 
upper side of the ceramic board 200 at locations to fit the 
via holes 31 0a and 210, and then the films 520 is some- 
what pressed by the print board 300 wherein it is 
assumed that the end 31 1 of the wiring pattern 310 is 
filled in the via hole 310a from above and the rear end 
of the probe 100 is filled in the via hole 210 from under. 
Thus interconnection is attained wherein the electrocon- 
ductive lines ar implanted so dense that just a press 
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from above by the print board 300 results in an adequate 
interconnection without fear of poor conduction. This 
means offers large convenience in manufacture. 

Turning to the spacer means 410 of the second 

5 embodiment, in use of the anisotropic film 520, it is 
required to press such films with some pressure from 
above to fix between the ceramic board 200 and the print 
board 300. Accordingly a clamping means including a 
bolt 41 1 and a nut 41 2 as shown in Figs. 4 and 6 is desir- 

10 able. However, overctamping should be avoided so as to 
retain a reasonable gap distance. Functions attained by 
the second embodiment are much the same as those in 
the first embodiment. 

Next, the third embodiment will be described with 

is reference to Figs. 7 to 9, wherein difference from preced- 
ing ones exits mainly in the structure of the ceramic 
board 200. That is, in this embodiment, the ceramic 
board 200 comprises two parts: a central board 200A 
made from ceramic and an outer board 200B made from 

20 non-ceramic material, wherein the central board 200A 
includes mounting of the interconnect between the wir- 
ing pattern 310 and the probe 1 00, and the central board 
200A is preferably molded from zircon which a heat 
expansion coefficient value equivalent to the wafer 600 

25 including the LSI chips 610. 

The central board 200A has at its center an opening 
220 A and at its outer area a via hole 21 OA, of which 
inside surface is metal plated (but the metal plating is not 
apparent in Fig. 7), and at the periphery of the opening 

30 220A a retainer 240 is mounted which retains the probe 
100 in much the same manner as described before. The 
outer board 200B has a form of a ring and has a step at 
its inner edge to engage the periphery of the central 
board 200A, and has at outer area a via hole 230B for 

35 much the same function as the hole 230 in the previous 
examples and the board 200B is typically made from a 
metal or plastic (non-ceramic material) and is shown only 
in Fig. 7, but not in Figs. 8 and 9. Further, in the third 
embodiment, the interconnect is an anisotropic film as 

40 described in the second embodiment and the spacer 400 
(applied in the first embodiment) is employed. 

The third embodiment as described features 
decrease in the amount required to fabricate the ceramic 
board wherein a ceramic product with high cost is limited 

45 to the central portion, and this performs much the same 
attainment avoiding the positional deviation as in the pre- 
vious embodiments. 

In the three embodiments so far, the interconnection 
device comprises the electrical lead 510 or the aniso- 

so tropic film 520, and now a spring pin 530 as shown in 
Fig. 1 0 is applicable as substitute, wherein the spring pin 
530 comprises a cylinder 531, in which a spring 533 is 
housed and at the two ends of the cylinder 531 , a pair of 
headed pins 532 is mounted extending legs. This spring 

55 pin 530 is desirably manufactured in an electroconduc- 
tive material. 

The third embodiment in which the spring pin 530 is 
incorporated as the interconnect will be described with 
reference to Fig. 1 1 . Therein, one of the paired pins 532 
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of the spring pin 530 is connected by soldering with an 
end 31 1 of the wiring pattern 310 although not shown in 
Fig. 1 1 , (but shown in Fig. 2.) and the print board 300 is 
mounted with the ceramic board 200 by the bolt and nut 
400. 410. Thereby the other pin 532 of the spring pin 530 5 
is inserted into the via hole 21 OA of the central board 
200A to make contact with the metal plating 21 1 . In the 
case where the rear end of the probe 100 is inserted into 
the via hole 210, the contact is made with the rear end 
thereof. w 

In the three embodiments as described, the probe 
100 is shown as having one circular arrangement, but 
the arrangement may have two or more circulars. For 
example as shown in Fig. 12, on the slope face 241 of 
the retainer 240 the inner arranged probes 100 A are is 
secured by mounts 250 formed with use of durable adhe- 
sives or frit glass for sealing at low temperature, (until 
this point of the description, construction is much the 
same as previously described,) and thereover a laminat- 
ing member 242 is added to secure the outer arranged 20 
probes 100B by a similar manner as noted, wherein the 
front ends 1 1 0A of the inner probes 100A and the front 
ends 1 1 0B of the outer probes 100B are assumed to be 
flush each other symmetrically keeping the same length 
of front ends from the retainer mounts 250, 250 to so as 25 
to attain good contact with pads of LSI chips, not shown, 
and such arrangement as noted does not provide any 
error caused by difference in contact pressure by the 
probes. 

It is further understood that the form of the present 30 
invention herein shown and described is a preferred 
embodiment of the disclosed assembly and that various 
changes and modifications may be made in the present 
invention without departing from the above teachings. 

35 

Claims 

1. A probe card for testing objectives of interest at a 
high temperature comprising: a probe for contacting 
the objectives of interest, a ceramic board for secur- 40 
ing the probe, a print board including a wiring pat- 
tern, a means for holding the print board at a 
superposed position spaced from the ceramic 
board, an interconnector between the wiring pattern 
and the probe. 45 

2. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 , wherein the 
ceramic board is made from a material of which ther- 
mal expansion coefficient is equivalent to the same so 
coefficient of the objectives of interest. 

3. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 , wherein the 
interconnector is a lead connecting a front end of the ss 
wiring pattern with a rear end of the probe. 

4. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 , wherein the 



interconnector is an anisotropic film of electrocon- 
duction. 

5. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 , wherein the 
interconnector is a spring pin. 

6. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 , or 2, wherein 
the ceramic board comprises two parts: a ceramic 
central board and a non-ceramic outer board for 
holding the ceramic central board. 

7. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 6. wherein the 
ceramic central board provides mounts for the 
probes and the wiring patterns. 

8. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 , or 2 , wherein 
the ceramic board is mounted with a retainer which 
retains the probe at its straight midportion and is 
durable in a high temperature atmosphere for per- 
forming the test. 

9. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 6, wherein the 
ceramic central board is mounted with a retainer 
which retains the probe at its straight midportion and 
is durable in a high temperature atmosphere for per- 
forming the test. 

10. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 or 2, wherein 
the retainer is secured by an adhesive durable in a 
high temperature atmosphere for performing the 
test. 

11. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 9, wherein the 
retainer is secured by an adhesive durable in a high 
temperature atmosphere for performing the test. 

12. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 0, wherein the 
adhesive durable in a high temperature is heat dura- 
ble epoxy adhesive or frit glass for sealing at low 
temperature. 

13. A probe card for testing objectives of interest at a 
high temperature as claimed in claim 1 1 , wherein the 
adhesive durable in a high temperature is heat dura- 
ble epoxy adhesive or frit glass for sealing at low 
temperature. 
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(54) Probe card for high temperature application 

(57) Probe card is a part which is incorporated into 
a probing equipment to test finished IC chips, This card 
is customarily mounted with a plurality of probes, very 
fine needle and generally bent, and each probe is dis- 
posed so that its front end may pinpoint to a pad of an 
IC chip of interest. In performing the probing test, a most 
important condition is to Keep the probe contact pres- 
sure on the pad of an IC chip at a constant position dur- 
ing measurement time, but in performing such at a high 
temperature, heated IC chips radiate the probe card 



and thereby positional deviation of the contact point is 
caused by heat expansion of the probe card and hence 
the contact pressure may change. The invented probe 
card employs a ceramic material in fabricating the probe 
card for possessing a very low expansion coefficient or 
for possessing an equivalent coefficient value to the IC 
chip or wafers, thereby the positional deviation of the 
probe contact is avoided and other devices to cope with 
difficulties caused by performance at a high tempera- 
ture are disclosed. 
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